Effects of lipophilic emulsifiers on the oral administration of lovastatin from nanostructured lipid carriers: physicochemical characterization and pharmacokinetics.
Nanostructured lipid carriers (NLCs) made from mixtures of Precirol and squalene were prepared to investigate whether the bioavailability of lovastatin can be improved by oral delivery. The size, zeta potential, drug-loading capacity, and release properties of the NLCs were compared with those of lipid nanoparticles containing pure Precirol (solid lipid nanoparticles, SLNs) and squalene (lipid emulsions, LEs). Stable nanoparticles with a mean size range of 180-290 nm and zeta potential range of -3 to -35 mV were developed. More than 70% lovastatin was entrapped in the NLCs and LEs, which was significantly higher compared to the SLNs. The in vitro release kinetics demonstrated that lovastatin release could be reduced by up to 60% with lipid nanoparticles containing Myverol as the lipophilic emulsifier, which showed a decreasing order of NLCs>LEs>SLNs. Drug release was further decreased by soybean phosphatidylcholine (SPC) incorporation, with NLCs and SLNs showing the slowest delivery. The oral lovastatin bioavailability was enhanced from 4% to 24% and 13% when the drug was administered from NLCs containing Myverol and SPC, respectively. The in vivo real-time bioluminescence imaging indicated superior stability of the Myverol system over the SPC system in the gastric environment.